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[57] ABSTRACT 

A color television receiver having an automhtic white 
control circuit which includes a detection circuit for 
detecting whether or not a given magnitude of a cath- 
ode current of a CRT flows, and generating a detection 
signal when the cathode current exceeds the given mag- 
nitude; and an interruption circuit for interrupting the 
supply of a video signal to the CRT until a given period 
of time has elapsed after the generation of the detection 
signal. The heat-up of the cathode of CRT is detected 
by the generation of the detection signal. The interrup- 
tion circuit makes the CRT free from the video signal 
for the given period of time after the heat-up, so that no 
raster with maximum brightness appears after the pow- 
er-on of the television receiver. 

9 Claims, 7 Drawing Sheets 
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FIG. 3 
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COLOR TELEVISION RECEIVER 

This is a continuation of application Ser. No. 
07/016,960, filed Feb. 20, 1987, which was abandoned 5 
upon the filing hereof which is a continuation of appli- 
cation Scr. No. 06/628,984 now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to an improvement of a 10 
color television receiver having an autpmatic white 
control circuit. 

In a conventional color television receiver of an 
NTSC television system, a reference white color tem- 
perature of a CRT is set to be 6,774 K. for example. The 1^ 
reference white of the color temperature is the basis for 
color reproduction. Deviation between the CRT refer- 
ence white color temperature and the color temperature 
of 6,774 K results in a color misregistration between the 
original color of a photographed object and the color 
reproduced by the television receiver. Therefore, the 
reference white must be accurately maintained at a 
predetermined value. 

A color CRT of the color television receiver is driven 
by red (R), green (G) and blue (B) signal components 
extracted from a composite color television signal. The 
CRT drive levels at the R, G and B electron guns in 
response to the R, G and B signal components must be 
accurately set at predetermined levels in order to deter- 
mine reference white. When the drive biases of the 
respective electron guns deviate from prescribed val- 
ues, an adverse effect such as a cutoff error (deviation in 
cutoff level) of the color CRT occurs. The cutoff error 
is caused by a deteriotation in electron emission of the 
CRT cathode due to aging and/or caused by a drift of 
the operating point of associated circuitries. Accord- 
ingly, a color television receiver is generally provided 
with a means for adjusting the bias of the CRT in order 
to eliminate disadvantages due to the cutoff error. ^ 

The above bias adjusting means conventionally in- 
cludes an electronic circuit with a service switch. The 
service switch has two switching positions. One is a 
**scrvicc position** and the other is a "normal position". 
When the service switch selects the service position, the 45 
CRT is off-circuited from a video signal and the vertical 
scanning is stopped. In this state, each cutoff voltage of 
electron guns of the CRT is set at a given value by 
adjusting each bias of the electron guns. Then, the CRT 
is properly cut off at the black level of the video signal, 50 
and the relative amplitude ratio among chrominance 
signals throughout the entire luminance level is prop- 
erly maintained. When the bias adjustment is com- 
pletedi gains of CRT drivers coupled to the respective 
electron guns arc adjusted to predetermined values. As 55 
a result, the amplitude ratio among the R, G and B drive 
signals in the normal operation of the CRT becomes 
optimal. 

The above-mentioned adjustment requires skill and 
experience. It is quite hard for general users to complete 60 
the above adjustment at home. When the color televi- 
sion receivers are used for a long period of time, the 
reference white becomes deviated from the prescribed 
value, resulting in unnatural color reproduction. 

An automatic white control circuit has been recently 65 
proposed to automatically adjust the reference white 
even if a deterioration in the CRT cathode emission and 
an operating point drift in the associated circuitries 



occur. A typical example of such a white control circuit 
is shown in FIG. 1. 

Referring to FIG. 1, a reference numeral 10 denotes 
an antenna. A television signal caught by antenna 10 is 
fed to a television signal processing circuit 11. Circuit 
11 is generally formed of a tuner, PIP circuit, video 
detector, amplifier, chrominance/luminance separator, 
sync separator, etc. Color difference signals EllR, EllG 
and EllB for R-Y, G-Y and B-Y respectively appear at 
output terminals IIR, IIG and IIB of circuit 11. Signals 
EllR, EllG and EllB are supplied to matrix circuits 
12R, 12G and 12G, respectively. 

A video signal EllY including a luminance signal -Y 
which appears at an output terminal 11 Y of circuit 11. 
Signal EllY is supplied via a mixer 13 to matrix circuits 
12R, 12G and 12B. In circuits 12R, 12G and 12B, lumi- 
nance signal -Y is mixed with color difference signals 
EllR, EllG and EllB (R-Y, G-Y and B-Y) to produce 
chrominance signals E12R, E12G and E12B for R, G 
and B, respectively. 

A blanking signal EllS containing blanking pulses 
BLK appears at an output terminal IIS of circuit 11. 
Signal EllS is supplied to a pulse separator 14. In sepa- 
rator 14, blanking pulses BLK are separated into a verti- 
cal blanking pulse E14V and horizontal blanking pulse 
E14H. Vertical and horizontal blanking pulses E14V 
and E14H are supplied to vertical and horizontal blank- 
ing pulse shapers 15 and 16, respectively. Shaper 15 
supplies a signal El 5 containing a wave-shaped vertical 
blanking pulse VB to a signal generator 17, Shaper 16 
supplies a signal E16 containing a wave-shaped horizon- 
tal blanking pulse HB to generator 17. 

A reference insertion pulse E17A appears at an out- 
put terminal 17A of generator 17. Pulse E17A is sup- 
plied to mixer 13. In mixer 13, pulse E17A is inserted in 
a given part, excluding a picture signal interval, of one 
horizontal period of video signal EllY. The inserted 
reference insertion pulse E17A is supplied, together 
with luminance signal -Y, to matrix circuits 12R. 12G 
and 12B- 

Chrominance signals E12R, E12G and E12B output- 
ted from matrix circuits 12R, 12G and 12B are supplied 
to cathodes 21R, 21G and 21B of a color CRT 21 via 
level correction circuits 18R. 18G and 18B, CRT driv- 
ers 19R, 19G and 19B. and output circuits 20R, 20G and 
20B, respectively. DC levels of output signals E18R, 
E18G and E18B from circuits 18R, 18G and 18B are 
increased or decreased according to DC control volt- 
ages E35R, E35G and E35B. These voltages E35R, 
E35G and E3SB are respectively supplied to control 
terminals 22, 23 and 24 of circuits 18R, 18G and 18B. 

Hereinafter, CRT drivers 19R, 19G and 19B are rep- 
resented schematically by CRT driver 19B. CRT driver 
19B is formed of an NPN transistor 25. The base of 
transistor 25 receives signal E18B from level correction 
circuit 18B. The collector of transistor 25 is coupled via 
a resistor 26 to a positive voltage source Vcc, and the 
emitter thereof is circuit-grounded via a resistor 27, An 
output signal E19B from the collector of transistor 25 is 
supplied to output circuit 20B. The circuit arrangement 
of CRT drivers 19R and 19G may be the same as that of 
CRT driver 19B. 

Output circuits 20R, 20G and 20B are similarly repre- 
sented by output circuit 20B. Output circuit 20B in- 
cludes a PNP transistor 28 whose base receives a signal 
E19B from the collector of transistor 25, The collector 
of transistor 28 is circuit-grounded via a resistor 29, and 
the emitter thereof is connected to cathode 21B of CRT 
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21. When the current amplification factor hf£ of transis- pulse shaper 15, and FIG. 2C shows a waveform of 

tor 28 is far larger than "1", a cathode current I21B signal E16 from horizontal blanking pulse shaper 16. 

flowing from cathode 21 B into the emitter of transistor Blanking pulses VB and HB shown in FIGS. 2B and 2C 

28 is substantially the same as the collector current of are supplied to signal generator 17. Reference insertion 

transistor 28. In this case, the voltage drop across resis- 5 pulse E17A shown in FIG. 2D appears at output termi- 

tor 29 directly corresponds to the cathode current 12 IB. nal 17 A of signal generator 17. Pulse E17A is generated, 

Thus, resistor 29 serves as a current detecting resistor. excluding the period of picture signal L, within an inter- 

The arrangement of circuits 20R ajid 20G may be the val (Tl) of horizontal blanking pulse HB. Pulse E17A 

same as that of circuit 20B. can be easily obtained by a conventional counter circuit 

A signal E20B corresponding to the voltage drop at 10 with a proper gate circuit. Pulse E17A (FIG. 2D) is 

resistor 29 is supplied to a sampling circuit 33B. Signals ^ixed in mixer 13 with video signal EllY (FIG. 2A), so 

E20R and E20G being proportional to cathode currents that a composite signal E13 (FIG. 2E) is obtained. Com- 

I21R and I21G of CRT 21 are similarly supplied from pojije signal E13 is supplied to the respective cathodes 

circuits 20R and 20G to sampling circuits 33R and 33G, crt 21 via circuit elements 12, 18, 19 and 20. 

respectively. Circuits 33R, 33G and 33B may be con- 15 j^e following description, the operation regarding 

ventional sample/hold circuits. Each of sampling cir- ^he blue circuit elements represents each operation of 

cmts 33R 33G and 33B receives a gate pulse E17B ^^e red, green and blue circuit elements, 

obtained from an output terminal 17B of signal genera- kathode current I21B from cathode 21B of CRT 21 

tor 17^ Gate pulse E17B is generated in synchronism ^^^^ -^^^ ^^^j^^^^ ^9 through the emitter-collector path 

^J^A f'^Tr^ ^ of transistor 28. Resistor 29 provides a voltage drop 

E17A (a detailed descnption regarding the generation corresponding to the magnitude of cathode current 

timing of E17A and E17B wd be maje later with refer- j^lB, and signal E20B having a potential corresponding 

enceto hetimmg chartofFIGS 2Ato^^^^^ to the above voltage drop appears at the node between 

Jn^SZ H«r!^- f P^e^t^al Of resistor 29 and the coU^tor of transistor 28. Signal 

signal E20R at the duration of reference insertion pulse 25 Trnnr. - .i. i- j * r • i-io r^- -* 

E17A, and holds the sampled potential to provide a ^^OB is then supplied to samphng circuit 33B. Circuit 

sampling output signal E33R. Sampling circuit 33G ®'''L^'i^^^^^® V" synchronism with the 

samples the DC potemial of signal E20G at the duration ^^^'.''^Jnl f '^'t T 

of pulse E17A, and holds the sampled potential to pro- ^^^A. Gate pulse E17B determines the tuning of sam- 

vide a sampling output signal E33G. Sampling circuit 30 Pf^ng and holdmg operations m circuit 33B. San^pling 

33B samples the DC potential of signal E20B at the circuit 33B samples the potential of signal E20B and 

duration of pulse E17A, and holds the sampled potential f ?TP ^Tf^^l^ ^ ^^P^^^)°^ ^^J^' 

to provide a sampling output signal E33B. P^^^ ^^^^ ^^^^^^ ^33B is supplied to the negative 

Sampling output signals E33R, E33G and E33B are >"P"^ <-) comparator 35B. 

supplied to respective negative inputs (-) of compara- 35 Comparator 35B has a charactenstic as shown m 

tors 35R, 35G and 35B. Each positive input (+) of ^' ^^^^ reference potential applied to the 

comparators 35R, 35G and 35B receives a reference positive input (+) of comparator 35B is given to be El 

potential El from a reference potential source 36. Com- ^"P"^ output potentials of comparator 35B 

parators 35R, 35G and 35B respectively supply DC respectively plotted along the abscissa and ordinate, 

control voltages E35R, E35G and E35B to control 40 output potential (E35B) decreases as the input po- 

terminals 22, 23 and 24 of level correction circuits I8R, ^^"^^^1 (E33B) increases. 

18G and 18B- Then, three independent negative feed- ^^el correction circuit 18B has such an electrical 
back coniror loops for R, G and B are formed. DC characteristic that the output DC level of signal E18B 
control voltages E35R, E3SG and E35B from compara- raises when DC control voltage E35B applied to con- 
tors 35R, 35G and 3SB increase when the potentials of 45 trol terminal 24 increases, while the output DC level of 
sampling output signals E33R, E33G and E33B become E18B falls when E35B decreases, 
lower than reference potential El. Voltages E3SR, When the emission of cathode 21 B is deteriorated (or 
E35G and E35B decrease when the potentials of signals a certain drift in the operating point of associated cir- 
E33R. E33G and E33B become higher than reference cuitries occurs), the corresponding cathode current 
potential El. DC control voltages E3SR, E35G and 50 I^IB flowing into resistor 29 of circuit 20B becomes 
E35B are converged to certain values by the DC nega- small. The potential of signal E33B from sampling cir- 
tive feedback operation when the differences between cuit 33B is proportional to the magnitude of cathode 
the reference potential El and the respective potentials current I21B which is obtained at the period of refer- 
of signals E33R, E33G and E33B become zero, ence insertion pulse E17A (FIG. 2D). Since the sam- 

Incidentally, a high voltage is applied to the anode of 55 pHng is performed only during the period Tl of refer- 

CRT 21 via an anode cap 40. Horizontal and vertical ence insertion pulse E17A, the potential of signal E33B 

deflection currents are supplied via terminals 42 and 43 is independent of the period of picture signal L. Thus, 

to a deflection coil 41. Other non-essential parts for the when the deterioration of cathode emission occurs, the 

present invention, such as an audio circuit etc., are not sampled output E33B is decreased regardless of the 

illustrated. 60 presence of any picture signal L. 

The automatic white control circuit of FIG. 1 will Comparator 35B compares reference potential El 

operate as follows. with the potential of sampled output E33B. When a 

FIG. 2A shows a typical waveform of video signal deterioration of the cathode emission occurs, compara- 

EllY from terminal 11 Y of television signal processing tor 35B generates DC control voltage E35B which is 

circuit 11. In FIG. 2A, reference symbol VB denotes a 65 increased in accordance with the characteristic of FIG. 

vertical blanking pulse; HB denotes a horizontal blank- 3. Then, the DC level of signal E18B from level correc- 

ing pulse; and L denotes a picture signal. FIG. 2B tion circuit 18B is increased, thereby increasing the 

shows a waveform of signal E15 from vertical blanking corresponding cathode current I21B. 
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On the contrary, when the cathode current increases, cathode current exceeding the given magnitude 

operation opposite to the operation described above is flows; and 

performed so as to decrease the corresponding cathode (b) an interruption circuit for interrupting the supply 

current. The increase/decrease operation point of the of a video signal to the CRT until a given period of 

negative feedback control is stably converged to a point 5 time has elapsed after the generation of the detec- 

at which the difference between the reference potential tion signal 

El and the sampled output E33B becomes zero. According to the above color television receiver, the 
The cathode emission correction operation for R and initial point of heat-up of the cathode is detected by the 
G components may be.performcd in the same manner as generation of the detection signal. Smce the interrupt 
that for the B component as described above. When the 10 tion circuit makes the CRT free from the video signal 
negative feedback control circuit is arranged to set the for a given period of tmie after the initial point of heat- 
difference between the reference potential (El) and the "P» raster with maximum brightness appears after the 
sampled output (E33) to be zero while the initial refer- power-on of the television receiver, thereby avoidmg 
ence white is properly adjusted, the CRT biases for R, ^he said problem. 

G, arid B are automatically adjusted even if a deteriora- BRIEF DESCRIPTION OF THE DRAWINGS 

tion in the cathode emission of CRT or a drift in the , 

operating point of associated circuitries occurs. As a , "G- » shows a conveittional color television receiver 

result, an automatic correction is so performed that the ha^l"* ^ 

reference white is always maintained at a predetennined , ^1°, ^ are tmung charts showing signals generated 

^^j^g 20 from the circuit components of FIG. 1; 

In a color television receiver having the automatic ^ shows an operation characteristic of each 

white control circuit described above, no problem oc- ''°^f"Tl ,T" ' a- . 

, u V X c FIG. 4 shows a color television receiver according to 

curs m normal operation. However, when the power of „^ ™u«j:««„* „f 

t . I < ' •^i.j rfr an embodiment of the present mvention; 

a color television receiver has been switched off for a 5 ^ ^.^^^.^ 

long period of time, the temperature at each cathode of configuration of FIG. 4; 

a CRT IS substantially the same as room temperature. ^^^^^ explaining the operation of 

When the power of a color television receiver is embodiment shown in FIGS, 4 and 5; 

switched on under this condition, a certain period of 7 ^^^^^^^ ^-^^^-^ ^. ^^^^-^^ 

time (generally several seconds) is required to heat-up 3^ ^^^^^ configuration of FIG. 4; and 

the CRT cathode. Unless the CRT cathode is heated up pjQ g ^^^^^ ^ ^^^^r television receiver according to 

to a sufficient temperature, no cathode emission is ob- ^j^^^^er embodiment of the present invention, which 

tamed and no cathode current flows. As is apparent corresponds to the combination of the disclosures of 

from the negative feedback operation described before, Japanese Patent Applications No. 58-124607 and No. 

when no cathode current flows, each potential of out- 35 5g.j24608 (both filed on July 11, 1984). 

puts from sampling circuits 33R, 33G and 33B becomes 

minimum. For this reason, the outputs from compara- DETAILED DESCRIPTION OF THE 

tors 35R, 35G and 35B and hence the output DC levels PREFERRED EMBODIMENTS 

of level correction circuits 18R, 18G and 18B are in- a color television receiver according to an embodi- 

creased. so that the drive voltage for each cathode of 40 ment of the present invention will be described with 

the CRT is fixed at the saturation level of the CRT reference to FIGS. 4 to 8. FIG, 4 is a block diagram of 

drive circuits. (In this condition, each cathode potential the color television receiver. The same reference nu- 

of the CRT is minimum so as to increase the cathode serais used in FIG. 4 denote the same elements as in 

current because each of the negative feedback loops piG. 1, and a detailed description thereof will be omit- 

detects no cathode current.) Under this condition, when 45 ted for the sake of simplicity. 

each cathode temperature rises over a certain value, xhc following description will be given chiefly to the 

each cathode current begins to flow. Then, the drive i^ey portion of the present invention. Although any 

voltage for the CRT cathode begins to decrease and is output of sampling circuits 33R, 33B and 33G may be 

converged to a certain given value. used, a sampled output E33B from sampling circuit 33B 

When the power of the above color television re- 50 is used in the present embodiment. Output E33B is sup- 

ceiver is switched on with cool CRT cathodes, a picture pjicd to the negative input ( — ) of a comparator SIX 

is reproduced under the minimum cathode potential so through a signal line SOX. The positive input (+) of 

that the raster of CRT always appears with the maxi- comparator SIX receives a current reference potential 

mum brightness at the initial period of power-on, E2X from a potential source 52. Comparator SIX cora- 

thereby shortening the life of CRT, causing deviations 55 pares the potential of output E33B with current refer- 

in reference white, and discomforting viewers. This is ence potential E2X. When the potential of output E33B 

the problem to be solved by the present invention. is less than potential E2X, comparator SIX supplies a 

cTT\*»>f Aovr^TTTui: ivn/cvrTTOM detection signal E51X to a switch circuit 52X. One 

SUMMARY OF THE INVENTION ^^^^.^^j ^^j^^^^ ^^^^^ 52X is coupled via a 

It is accordingly the object of the present invention to 60 resistor 53X to a positive voltage source Vcc, and the 

provide a color television receiver which avoids the other terminal 522X thereof is circuit-grounded via a 

above problem, capacitor 54X. 

To achieve the above object a color television re- The charged voltage of capacitor 54X is supplied as a 

ceiver having an automatic white control circuit in- delay signal E52X to the negative input (— ) of a com- 

cludes: 65 parator 55X. The positive input (+) of comparator 55X 

(a) a detection circuit for detecting whether or not a receives a time reference potential E3X from a potential 

given magnitude of a cathode current of a CRT (or voltage) source 56X. Comparator 55X compares the 

flows, and generating a detection signal when the potential of delay signal E52X with time reference po- 
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tential E3X. When the potential of signal E52X is less 
than potential E3X, comparator 55X supplies a muting 
signal E55X to a signal control circuit 57X. Signal con- 
trol circuit 57X may be a conventional muting circuit or 
analog switch circuit. Signal control circuit 57X is ar- 5 
ranged between the output terminal IIY of television 
signal processing circuit 11 and the mixer 13 and is 
controlled in response to the potential of muting sigiial 
E55X. 

When the charged voltage of capacitor 54X or the 10 
potential of delay signal E52X is lower than reference 
potential E3X» muting signal E55X has a high level so 
that signal control circuit 57X interrupts the supply of 
video signal EllY from circuit 11 to mixer 13. When 
the potential of delay signal E52X is higher than refer- 15 
ence potential E3X, muting signal E55X has a low level 
so that signal control circuit 57X enables the supply of 
video signal EllY from circuit 11 to mixer 13. 

The circuit of FIG. 4 operates as follows, In the 
following description, the timing chart of FIGS. 6 A to 20 
6E is referred to. Immediately after the power-on of the 
television receiver, no cathode current (121 B) flows (tO 
in FIG. 6A) because the cathode of CRT 21 is not yet 
heated-up, and the potential of output E33B from sam- 
pling circuit 33B is low (tO in FIG. 6B). From this, the 25 
potential of detection signal E51X from comparator 
51X is high (tO in FIG. 6C) so that switch circuit 52X is 
opened. Then, the potential of delay signal E52X is 
almost zero (tO in FIG. 6D) because capacitor 54X is 
not yet charged by Vcc through resistor 53X. Since the 30 
potential of delay signal E52X is low (tO in FIG. 6D), 
the potential of muting signal E55X from comparator 
55X is high (tO in FIG. 6E). In this case, signal control 
circuit 57X does not supply video signal EllY appear- 
ing at output terminal IIY to the next circuitry. Then, 35 
the signal component of video signal EllY is not sup- 
plied to CRT 21, and the cathode drive voltage of CRT 
21 corresponding to video signal EllY is set to be zero. 
In this manner, at the time when the power of the televi- 
sion receiver is switched on, CRT 21 is set in the mute 40 
mode. 

After the power-on, the cathode of CRT 21 is heated, 
and the cathode temperature increases. Then, the cath- 
ode current starts to flow and the potential of output 
E33B from sampling circuit 33B is increased (ll in FIG. 45 
6B). When the sampled output E33B exceeds reference 
potential E2X (t2 in FIG. 6B), the potential of detection 
signal E51X from comparator SIX falls to zero (t2 in 
FIG, 6C) so that switch circuit 52X is closed or turned- 
on. Then, the charging for capacitor 54X starts (t2 in 50 
FIG. 6D). When the charging voltage of capacitor 54X 
or the potential of delay signal E52X exceeds reference 
potential E3X (t* in FIG. 6D), the potential of muting 
signal E55X from comparator 55X falls to zero (t4 in 
FIG. 6E). Then, signal control circuit 57 ceases the 55 
signal interruption, and video signal EllY from pro- 
cessing circuit 11 is supplied via mixer 13 to the cathode 
circuit of CRT 21. In this case, the color television 
receiver is operated in the normal mode, so that auto- 
matic adjustment of the CRT bias is performed by the 60 
automatic white control circuit. 

The time interval from tO to tl in FIG. 6A may de- 
pend on the actual cathode temperature of CRT 21 or 
on the condition of CRT 21 when the power of the 
television receiver is switched on after the power-off. 65 
Therefore, this time interval cannot be fixed at a specific 
value. However, the initial condition of the circuit oper- 
ation of elements 51X to 57X in FIG. 4 is specified only 



by the actual cathode current (I21B in FIG. 6 A) of 
CRT 21. Accordingly, the circuit operation of elements 
51X to 57X is free from the above uncertain time inter- 
val (to to tl). This is an important feature of the present 
invention. 

FIG. 5 is a circuit diagram showing the detailed ar- 
rangement of comparator 51X, switch circuit 52X and 
comparator 55X. The same reference numerals used in 
FIG. 5 denote the same elements as in FIG. 4. 

Referring to FIG. 5, comparator 51X is forrhed of a 
differential amplifier which includes a pair of NPN 
transistors Ql and Q2 and a constant current source II 
connected between the circuit-ground and the common 
emitters of transistors Ql and Q2. Output E33B from 
sampling circuit (sample/hold circuit) 33B is supplied to 
the base of transistor Ql via a resistor Rl. The base of 
transistor Q2 receives current reference potential E2X 
from potential source 52. The collector of transistor Ql 
is connected via a resistor R2 to voltage source Vcc, 
and the collector of transistor Q2 is directly connected 
to voltage source Vcc. 

Switch circuit 52X is formed of a differential ampli- 
fier which includes a pair of PNP transistors Q3 and Q4 
and a constant current source 12 connected between the 
voltage source Vcc and the common emitters of transis- 
tors Q3 and Q4. Output E51X of comparator 51X is 
obtained from the collector of transistor Ql. Output 
E51X is supplied to the base of transistor Q3 via a resis- 
tor R3. The base of transistor Q4 is connected to a fixed 
bias source e4. The collector of transistor Q3 is circuit- 
grounded via a resistor R4 and is connected via resistor 
53X to capacitor 54X. Although switch circuit 52X is 
arranged between resistor 53X and capacitor 54X in 
FIG. 4, switch circuit 52X may be inserted between 
resistor 53X and voltage source Vcc as shown in FIG. 
5. The circuit arrangement for elements 52X to 54X in 
FIG. 4 is electrically equivalent to those in FIG. 5. 

Comparator 55X is formed of a differential amplifier 
which includes a pair of NPN transistors Q5 and Q6 and 
a constant current source 13 connected between the 
circuit-ground and the common emitters of transistors 
Q5 and Q6. The base of transistor Q5 is connected via a 
resistor R5 to the junction between resistor 53X and 
capacitor 54X. The base of transistor Q6 receives time 
reference potential E3X from potential source 56X. The 
collector of transistor Q5 is connected via a resistor R6 
to voltage source Vcc, and the collector of transistor 
Q6 is directly connected to voltage source Vcc. The 
collector of transistor Q5 provides muting signal E55X. 
Muting signal E55X is supplied to signal control circuit 
57X. 

Incidentally, the conductivity type (NPN, PNP) of 
transistors Ql to Q6 may be optionally changed accord- 
ing to the actual circuit design. 

The operation of the circuit shown in FIG. 5 will 
now be described with reference to FIGS. 6A to 6E. 
FIG. 6A shows a change in electron emission (i.e. a 
change in a cathode current) at cathode I21B of CRT 
21; FIG. 6B shows a potential change in output E33B 
from sampling circuit 33B; FIG. 6C shows a potential 
change in output E51X (detection signal) from compar- 
ator SIX; FIG. 6D shows a potential change in charg- 
ing voltage E52X (delay signal) of capacitor 54X; and 
FIG. 6E shows a potential change in output E55X (mut- 
ing signal) from comparator 55X. Time is plotted along 
the abscissa in FIGS. 6A to 6E wherein the time of 
power-on of the television receiver is denoted by tO. 
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As seen from FIG. 6A, during the initial period after ries is obtained. Therefore, a stable and high-fidelity 

the power-on of the television receiver (tO to tl), the color picture is reproduced on CRT 21. 

cathode temperature is low so that substantially no FIG. 7 shows a modification of the circuit of elements 

cathode emission is obtained. However, after time tl. 51X to 57X in FIG. 4. In FIG. 4, a time delay of poten- 

electron emission at the cathode starts to increase. Since 5 tial change in the charging operation of CR time con- 

the potential of output E33B from sampling circuit 33B stant circuit (52X-54X) and a level detecting operation 

is proportional to the magnitude of cathode current of level comparator circuit (55X, 56X) are utilized to 

I21B. the potential change of E33B in FIG. 6B has the obtain the time lag between t2 and t4 in FIGS. 6C and 

same leading edge (at tl) as the current change of I21B 6E. On the contrary, according to the configuration of 

in FIG. 6A. Transistors Ql and Q2 are respectively kept 10 FIG. 7. a one-shot multivibrator 70 with a proper time 

off and on before time t2, and the collector output E51X constant is utilized to produce a muting signal E55X 

from transistor Ql is kept high. which involves the above time lag (t2 to t4). One-shot 

When the potential of output E33B (FIG. 6B) in- 70 generates muting signal E55X with a high level when 

creases so that the base potential of transistor Ql ex- inputted trigger signal E51X has a high level (before t2 

ceeds the base potential (current reference potential in FIGS. 6C and 6E). When the level of signal E51X 

E2X) of transistor Q2 at time t2, transistor Ql is turned falls (t2 in FIG. 6C% one-shot 70 is triggered so that the 

on. Then, collector output E51X from transistor Ql level of signal E55X is still at high (t2 in FIG. 6E). 

quickly falls (t2 in FIG. 6C). When a prescribed period of time corresponding to the 

Since transistors Q3 and Q4 are respectively kept off time constant of this one-shot has elapsed, the level of 

and on before time t2, capacitor 54X is in a discharged signal E55X falls (t4 in FIG. 6E). Thus, the circuit 

state. When transistor Ql is turned on at time t2, the operation of FIG. 7 is the same as that of the corre- 

base potential of transistor Q3 in switch circuit 52X spending circuit elements in FIG. 4. 

quickly falls, and transistors Q3 and Q4 are turned on FIG. 8 shows another embodiment of the present 

and off. respectively. Capacitor 54X is then charged by invention. In FIG. 8, the negative feedback loop of 

the collector current of transistor Q3 via resistor 53X, elements 18, 19, 20, 33 and 35 serves to automatically 

and the potential of delay signal E52X rises as shown in control the cut-off DC bias of CRT 21 (DC feedback 

FIG. 6D. Since transistors Q5 and Q6 are respectively control). On the other hand, circuit elements 58, 18. 19. 

kept off and on before time t4,niuting signal E55X from 20. 33 and 53 form another negative feedback loop 

transistor Q5 is kept high. When capacitor 54X is suffi- which serves to automatically control the AC driving 

ciently charged so that the potential of delay signal voltage for CRT 21 (AC feedback control). According 

E52X applied to the base of transistor Q5 exceeds time to the combination of the above DC and AC feedback 

reference potential E3X, collector output E55X (mut- controls, adverse effect due to characteristic variations 

ing signal) from transistor Q5 quickly falls at time t4 in and aging of cathodes of CRT 21, as well as other varia- 

FIG. 6E. (The reason why the signal E52X is labelled 35 tions and aging of the associated circuitries, can be 

with "delay" is that the potential inclination of signal avoided. These DC/ AC feedback control loops for the 

E52X with given reference potential E3X serves to color television receiver is disclosed in Japanese Patent 

delay the signal edge from E51X at t2 to E55X at t4.) Application No. 58-124608 (U.S. patent application Ser. 

Output E55X in FIG. 6E is used as the muting signal No. 628.985) which was filed by the same applicant as 

for signal control circuit 57X. When muting signal 40 the present application. All disclosures of this Japanese 

E55X is kept high before time t4, video signal EllY Patent Application No. 58-124608 are incorporated in 

appearing at output terminal IIY of processing circuit the present application. 

11 is not supplied to mixer 13. From this, video signal According to the present invention, application of 

EllY is temporarily interrupted after the time of pow- excessive driving to the CRT immediately after the 

er-on(tOtot4)sothatsupply of excessive drive voltages 45 power-on of the color television receiver can be pre- 

to the R, G, and B cathodes of CRT 21 is prevented. vented by the special circuit elements (SIX to 57X). 

Accordingly, the embodiment of the present invention Since the CRT is protected from intermittent excessive 

avoids the disadvantage of prior art that the raster of driving at each time of power-on, the service life of the 

CRT appears with the maximum brightness at the initial CRT is extended. In addition, a stable picture is repro- 

period of power-on. 50 duced on the CRT after the power-on of television 

After time t3, the cathode emission of CRT 21 and receiver, thereby avoiding discomfort to the viewers. In 

hence the output from sampling circuit 33B is stabilized, normal operation, a good reproduced picture free from 

as seen from the illustration of FIGS. 6A and 6B. Then, deviations in reference white can be obtained by the 

the color television receiver is set in the normal opera- operation of the automatic white control circuit, 

tion state, thereby properly maintaining the reference 55 The present invention is not limited to the above 

white by means of the automatic white control circuit. embodiment. Other changes and modifications may be 

In the above embodiment, capacitor 54X is charged made without depaning from the scope of the present 
with a time constant of its capacitance and the resis- invention defined in the appended claims. For instance, 
tance of resistor 53X, and the charged voltage (E52X) is signal control circuit 57X may be inserted in any posi- 
supplied to comparator 55X. Thus, the time constant 60 tion between the cathodes (or the control grids as the 
elements 53X and 54X provides a time delay or time lag case may be) of CRT 21 and the television signal pro- 
(t2 to t4) to muting signal E55X. According to this cessing circuit 11 so as to allow/inhibit the signal trans- 
muting signal, video signal. EllY is interrupted or mission of video signal EllY. 
muted (tO to t4) until the cathode emission of CRT What is claimed is: 

becomes sufficient and the output from sampling circuit 65 1. A color television receiver, having a color CRT 

33B is practically stabilized. The interruption or mute which uses at least one cathode to display an image 

mode is released at time t4, after (t3 in FIG. 6A) the corresponding to a video signal, including a luminance 

actual stabilization of CRT and other associated circuit- signal, comprising: 
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current detector means coupled to said cathode of 
said CRT. for detecting a magnitude of a cathode 
current which flows through at least one of said 
cathodes of said CRT, which corresponds to a then 
existing cathode temperature of said television, and S 
generating a current signal which is indicative of 
said magnitude of said cathode current; 

sample/hold means coupled to said current detector 
means for sampling said current signal and for 
holding the sampled current signal to generate a 10 
sampled signal; 

level correction means coupled to said sample/hold 
means and said CRT for adjusting a DC bias of said 
cathode of said CRT based on said sampled signal, 
so that a cut-off level of said CRT corresponds to a 1 5 
given reference level which is optimized for white- 
ness control; 

cathode current flow detection mans for generating a 
detection signal when said magnitude of said cath- 
ode current exceeds a given value; and 20 

interruption means coupled to said detection means 
for interrupting said luminance signal from being 
supplied to said CRT, based on said detection sig- 
nal, thereby interrupting said luminance signal 
when said magnitude of said CRT current is less 25 
than a predetermined value, wherein said interrup- 
tion means Includes: 

delay means coupled to said detection means for 
generating a muting signal for a given period of 
time after the generation of said detection signal; 30 
and 

muting means, inserted in a signal path of said video 
signal for interrupting the supply of said luminance 
signal to said CRt when said muting signal is gener- 
ated. 35 

2. A color television receiver according to claim 1, 
wherein said detection means includes; 

current comparator means coupled to said sample/- 
hold means and being responsive to a current refer- 
ence potential, for generating said detection signal 40 
when the potential of said sampled signal exceeds 
said current reference potential. 

3. A color television receiver according to claim 1. 
wherein said delay means includes: 

timer means coupled to said detection means for gen- 45 
crating a delay signal after the generation of said 
detection signal, said delay signal having a poten- 
tial which is varied with time; and 

muting comparator means coupled to said timer 
means and being responsive to a time reference 50 
potential which defines said given period of time 
after the generation of said detection signal, for 
generating said muting signal when the potential of 
said delay signal exceeds said time reference poten- 
tial 55 

4. A color television receiver according to claim 1, 
wherein said delay means includes: 

one-shot means coupled to said detection means and 
being responsive to the signal edge of said detec- 
tion signal, for generating said muting signal for 60 
said given period of time after said one-shot means 
is triggered by the signal edge of said detection 
signal 

5. A color television receiver according to claim 1, 
further comprising; 65 

gain control means coupled to said sample/hold 
means and being responsive to a gain reference 
potential, for automatically controlling a circuit 
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gain of a cathode circuit of said CRT so that this 
circuit gain is fixed at a value corresponding to said 
gain reference potential. 

6. A color television receiver having a color CRT 
comprising: 

(a) signal processing means responsive to a video 
signal for generating color signals from said video 
signal, said signal processing means including 
means for delivering a luminance signal and a chro- 
minance signal; 

(b) means coupled to said signal processing means for 
transmitting said color signals to said color CRT; 

(c) means for inserting a reference pulse signal into a 
period of said video signal, said period being one 
during which no video information is transmitted; 

(d) detection means for detecting a magnitude of a 
cathode current of said color CRt and generating a 
detection signal indicative thereof; 

(e) sample/hold means for sampling said detection 
signal at a given time corresponding to a period 
during which said reference insertion pulse is in- 
serted, and for holding the sampled value of said 
detection signal as a sampled detection signal; 

(0 level correction means for adjusting a DC bias of 
said color CRT according to said sampled detec- 
tion signal; and 

(g) means for interrupting the transmission of said 
luminance signal to said color CRT until said sam- 
pled detection signal reaches a given level, wherein 
said interrupting means includes delay means for 
delaying the releasing time of the interrupting func- 
tion of said interrupting means for a given period 
after said* sample detection signal reaches said 
given level 

7. A color television receiver of claim 6, wherein said 
signal processing means includes: 

matrix means for generating said color signals form 
said luminance and chrominance signals; and 

means for interrupting the delivering of said lumi- 
nance signal signals from which a luminance signal 
can be derived. 

8. A color television receiver having a color CRT 
which uses at least one cathode to display an image 
corresponding to a video signal which includes a lumi- 
nance signal comprising: 

means for detecting a magnitude of a cathode current 
which flows through at last one of said cathodes of 
said CRT and which corresponds to a then existing 
cathode temperature of the television, and generat- 
ing a current signal which is indicative of said mag- 
nitude of said cathode current; 
sample/hold means coupled to said current detecting 
means for sampling said current signal and for 
holding the sample current signal to generate a 
sampled signal; 
level correction means coupled to said sample/hold 
means and said CRT for adjusting a DC bias of said 
cathode of said CRT so that a cut-off level of said 
CRT corresponds to a given reference level; 
cathode current flow detection means for generating 
a detection signal when said magnitude of said 
cathode current exceeds a given value, which in- 
cludes current comparator means coupled to said 
sample/hold means and being responsive to a refer- 
ence signal level, for generating said detection 
signal when said sampled signal exceeds said refer- 
ence signal level; 
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delay means coupled to said detection means for 
generating a muting signal for a given period of 
time after the generation of said detection signal; 
and 

muting means, inserted in a signal path of said video 
signal for interrupting said luminance signal such 
that said signals do not reach said CRT when said 
muting signal is generated. 

9. A method of controlling a color CRT in a color jq 
television receiver, comprising the steps of: 

continually performing a white control operation in a 
cathode ray tube, which white control operation 
ensures maximum stabilization of the color charac- 
teristics of the cathode ray tube (CRT); 15 



detecting a magnitude of a current flowing through a 
cathode of the color television receiver which 
corresponds to a then existing cathode temperature 
of said television; 

determining if the detected magnitude is above a 
predetermined threshold, which predetermined 
threshold indicates a current flow in a cathode of a 
predetermined temperature; 

delaying for a predetermined time after said deter- 
mining said magnitude above a threshold; and dis- 
abling said white control operating by interrupting 
a luminance signal to said CRT when the detected 
magnitude is below the predetermined threshold 
until said delaying step is completed. 
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